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(54) Retainer for use in fluid couplings 

(57) A retainer (33) comprises a gasket holder (72) 
for holding the outer periphery of an annular gasket, and 
a coupling member holder (73) for holding an end por- 
tion of a coupling member. The coupling member holder 
comprises two elastically deformable lugs (73a) project- 
ing axially of the retainer for holding the coupling mem- 
ber. The retainer has handle pieces elastically 
deformable radially inwardly of the retainer to thereby 
elastically deform the coupling member holding lugs 
radially inward. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a retainer for use in 
fluid couplings which is adapted to be attached to one of 
a pair of coupling members for holding an annular gas- 
ket as interposed between opposed end faces of the 
coupling members. 

Fluid couplings are conventionally used which com- 
prise a pair of coupling members each formed with a 
gasket clamping annular projection for pressing an 
annular gasket from opposite sides thereof to provide a 
fluid-tight joint. The fluid coupling has incorporated 
therein a retainer which comprises a gasket holder for 
holding the outer periphery of the annular gasket, and a 
coupling member holder for holding an end portion of 
one of the coupling members. The gasket, which is 
interposed between the opposed end faces of the cou- 
pling members, is held to one of the coupling members 
by the retainer. The coupling member holder comprises 
a plurality of elastically deformable holding lugs project- 
ing in an axial direction. These lugs are forcibly fitted 
around the end portion of the coupling member with the 
outer periphery of the retainer held with fingers, 
whereby the coupling member end portion is held by the 
lugs (see JP-B No. 62756/1990 and Japanese Patent 
Application No.99309/1992). 

The conventional retainer for use in fluid couplings 
has the problem that the elastically deformable holding 
lugs fail to effectively hold the coupling member when 
having too small an elastic force, or are difficult to attach 
to or remove from the coupling member when having an 
excessive elastic force. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
retainer for use in fluid couplings which is adapted to 
satisfactorily hold the coupling member and which is 
nevertheless easy to attach to and remove from the 
coupling member. 

The present invention provides a retainer for use in 
fluid couplings which comprises a ring serving as a skel- 
eton, a gasket holder for holding an outer periphery of a 
gasket, a coupling member holder for holding an end 
portion of a coupling member, and a handle for making 
the retainer holdable with fingers easily. The handle per- 
mitting fingers to hold the retainer easily renders the 
retainer easy to handle. 

Preferably, the coupling member holder comprises 
a plurality of elastically deformable lugs provided on the 
ring so as to project therefrom in a direction axially of 
the ring for holding the coupling member, and the han- 
dle comprises a plurality of handle pieces each formed 
on the ring at an outer periphery of the portion thereof 
provided with the lug and projecting in an axial direction 
opposite to the lug. the lugs being elastically deformable 



radially outwardly of the ring by elastically deforming the 
handle pieces radially inwardly of the ring. When the 
handle pieces are held with fingers and elastically 
deformed radially inward, the coupling member holding 
5 lugs are then elastically deformed radially outward and 
opened, so that the retainer is easy to attach to and 
remove from the coupling member. When the handle 
pieces are released from the fingers, the lugs return to 
the original state, holding the coupling member end por- 
10 tion with an elastic force. If the elastic force is given an 
appropriate value, the coupling member can be held 
reliably. The retainer is removable from the coupling 
member also easily by holding the handle pieces with 
fingers and elastically deforming the pieces radially 
15 inward. 

Preferably, the gasket holder comprises four gasket 
holding claws projecting radially inward from an inner 
periphery of the ring and equidistantly spaced apart 
along the ring, each of the claws having an axially bent 
20 end to provide a bent portion having an inner face for 
elastically pressing the outer periphery of the gasket. 
The gasket can then be held reliably. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view partly broken away and show- 
ing an example of fluid control device having fluid 
couplings embodying the invention; 
FIG. 2 is an enlarged view in section of the fluid 
30 coupling shown in FIG. 1 ; 

FIG. 3 is an exploded perspective view showing a 
retainer and a gasket; 

FIG. 4 is a view showing the retainer with the gasket 
held thereto, as the retainer is seen from one side 
35 thereof having a coupling member holder; 

FIG. 5 is a view in section taken along the line 5-5 
in FIG. 4; 

FIG. 6 is a view in section taken along the line 6-6 
in FIG. 4; 

40 FIG. 7 is an enlarged view in section of the fluid 
coupling shown in FIG. 2 to illustrate a state of the 
coupling while it is being tightened up; and 
FIG. 8 is a view in longitudinal section showing an 
example of pipe coupling including a retainer of the 
45 invention for use in fluid couplings. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 
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Embodiments of the present invention will be 
described below with reference to the drawings. 

The terms "upper." "lower,- "left" and "right" as 
herein used refer respectively to the upper, lower, left 
and right sides of FIG. 1 . The terms "upper" and "lower" 
are used for convenience of description; the illustrated 
device may be installed as turned upside down or in a 
lateral position. 

FIG. 1 shows a fluid control device wherein retain- 
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ers of the invention are used for fluid couplings. The 
device comprises, as arranged from left rightward, a 
fluid inlet portion 1 , first on-off valve 2, massf low control- 
ler (regulator) 3, second on-off valve 4 and fluid outlet 
portion 5. The first on-off valve 2 comprises a blocklike 
body 6 having a leftwardly opened inlet channel 42 and 
a rightwardly opened outlet channel 50. and an actuator 

7 for blocking or permitting communication between the 
two channels 42, 50. Similarly, the second on-off valve 4 
comprises a blocklike body 8 having a leftwardly 
opened inlet channel 53 and a rightwardly opened outlet 
channel 48, and an actuator 9 for blocking or permitting 
communication between the two channels 53, 48. 

The regulator 3 is provided at the left and right sides 
of its lower end portion with left and right upper channel 
blocks 10, 11 as projected leftward and rightward. The 
left upper channel block 10 is formed with a downwardly 
opened inlet channel 51 in communication with an inlet 
channel (not shown) of the regulator 3. The right upper 
channel block 1 1 has a downwardly opened outlet chan- 
nel 54 in communication with an outlet channel (not 
shown) of the regulator 3. Although not shown, the 
channel blocks 10, 1 1 are fixed to the regulator 3 with 
screws driven in sideways. 

Left and right lower channel blocks 12, 13 are pro- 
vided beneath the left and right upper channel blocks 
10. 11. respectively. The right face of the body 6 of the 
first on-off valve 2 is in contact with the left face of the 
left lower channel block 12, and the left face of the body 

8 of the second on-off valve 4 with the right face of the 
right lower channel block 1 3. 

The left lower channel block 12 is formed with an 
inlet channel 49 for holding the rightwardly opened out- 
let channel 50 of the first on-off vale 2 in communication 
with the downwardly opened inlet channel 51 of the left 
upper channel block 10. The right lower channel block 
13 has an outlet channel 52 for holding the downwardly 
opened outlet channel 54 of the right upper channel 
block 1 1 in communication with the leftwardly opened 
inlet channel 53 of the second on-off valve 4. 

The body 6 of the first on-off valve 2 is joined to the 
left lower channel block 12 with screws 22 driven into 
the block 12 from the right side thereof. Similarly, the 
body 8 of the second on-off valve 4 is joined to the right 
lower channel block 13 with screws 22 driven into the 
block 13 from the left side thereof. Furthermore, the 
upper channel blocks 10. 1 1 are joined to the respective 
lower channel blocks 12. 13 with screws 23 driven in 
from above the blocks 10. 1 1 . 

A fluid coupling 27 is provided at each of a plurality 
of locations, i.e.. between the body 6 of the first on-off 
valve 2 and the left lower channel block 12. between the 
body 8 of the second on-off valve 4 and the right lower 
channel block 13, between the upper channel blocks 10, 
1 1 and the respective lower channel blocks 12, 13 and 
between the regulator 3 and the left and right upper 
blocks 10, 11. 

With reference to FIG. 2, the fluid coupling 27 will 
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be described which is provided between the left upper 
channel block (hereinafter referred to us the "first cou- 
pling member") 10 and the left lower channel block 
(hereinafter referred to as the "second coupling mem- 

5 ber") 12 having the inlet channels (fluid channels) 51, 
49. respectively. 

The fluid coupling 27, which is adapted to hold the 
joint of the first and second coupling members 10. 12 
fluid-tight, comprises abutting end faces of these mem- 

70 bers 10, 12 which are so shaped as will be described 
below, an annular gasket 32 interposed between the 
two coupling members 10, 12, a retainer 33 holding the 
outer periphery of the gasket 32 for holding the gasket 
32 to the first coupling member 1 0 according to the illus- 

T5 trated embodiment, and screw means 23 for fastening 
the two coupling members 10, 12 together. 

The first and second coupling members 10. 12 are 
formed in their abutting end faces with respective gas- 
ket accommodating portions 34. 35 which are recessed 

20 by approximately one-half of the thickness of the gasket 
32 respectively from reference faces 10a, 12a each 
included in the corresponding end face and projecting 
most greatly therefrom, and with respective retainer 
accommodating annular recessed portions 36, 37 dis- 

25 posed around the recessed portions 34, 35 and having 
a deeper bottom face than the portions 34, 35. The gas- 
ket accommodating recessed portions 34, 35 are 
formed on their bottom surfaces with respective annular 
projections 38, 39 for clamping the gasket 32. The first 

30 and second coupling members 10, 12 are identical in 
shape with respect to these recessed portions 34, 35. 
retainer accommodating recessed portions 36, 37 and 
annular projections 38. 39. The bottom surface of each 
recessed portion 34 (35) and the inner peripheral sur- 

35 face of each recessed portion 36 (37) form a retainer 
holding hollow cylindrical portion 14 (15) which has the 
gasket clamping annular projection 38 (39) at its pro- 
jecting end. The bottom surface of the gasket accom- 
modating recessed portion 34 (35). i.e.. the end surface 

40 of the cylindrical portion 14 (15). is divided into an inner 
flat face 81 (82) positioned radially inwardly of the annu- 
lar projection 38 (39) and approximately perpendicular 
to the axis of the channel portion 51 shown in FIG. 2, 
and an outer flat face 83, (84) positioned radially out- 

45 wardly of the annular projection 38 (39) and approxi- 
mately perpendicular to the axial direction. The inner 
flat face 81 (82) is slightly (about 0.02 mm) projected 
beyond the outer flat face 83 (84) axially of the channel 
portion 51 . 

so The gasket 32 is made of stainless steel, has an 
inside diameter equal to the diameter of the channels 
51, 49 of the coupling members 10, 12 and comprises a 
small portion 61 and a large portion 62 having a larger 
outside diameter than the small portion 61. 

55 The retainer 33 is made from stainless steel as an 
integral piece. As shown in greater detail in FIGS. 3 to 6, 
the retainer 33 comprises a ring 71 serving as a skele- 
ton, a gasket holder 72 for holding the outer periphery of 
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the gasket 32, a coupling member holder 73 for holding 
an end portion of the first coupling member 10, and a 
handle 74 for permitting fingers to hold the retainer with 
ease. 

The ring 71 is L-shaped in section and so adapted 
as not to deform diametrically when held by a force of 
fingers. 

The gasket holder 72 comprises four gasket holding 
claws 72a projecting radially inward from the inner 
periphery of the ring 71 and equidistantly spaced apart 
along the ring. Each of the claws 72a is slightly resilient 
and has an axially bent inner end, and the inner surface 
of the bent portion 72b is adapted to elastically press 
the outer periphery of the small portion 61 of the gasket 
32, whereby the gasket 32 is prevented from moving 
inside the retainer 33 radially and axially thereof. When 
the gasket 32 is fitted into the retainer 33. the large por- 
tion 62 of the gasket 32 bears against the holding daws 
72a and is thereby retained in position. This eliminates 
the likelihood of the gasket 32 slipping off the retainer 
33. 

The coupling member holder 73 comprises two 
coupling member holding lugs 73a radially extending 
from the inner ends of two edge portions 71a opposed 
to each other and radially inwardly projecting from the 
inner periphery of the ring 71. Each of the holding lugs 
73a is larger than the gasket holding claw 72a and posi- 
tioned between the adjacent two claws 72a, with a small 
clearance formed between the lug and each claw. The 
two lugs 73a, which are slightly resilient, elastically hold 
therebetween the outer periphery of the retainer holding 
cylindrical portion 14 of the first coupling member 10, 
whereby the retainer 33 is held to the first coupling 
member 10. 

The handle 74 comprises two handle pieces 74a 
each formed on the ring 71 at the outer periphery of the 
portion thereof provided with the holding lug 73a and 
projecting in an axial direction opposite to the lug 73a. 

When the two handle pieces 74a are held with fin- 
gers and forced radially inward, the force deforms each 
holding lug 73a radially outward as supported at the 
portion of the ring 71 at the junction of the lug 73a and 
the handle piece 74a. Thus, the lugs 73a are opened, 
permitting the retainer 33 to be attached to the coupling 
member 10 with ease. When the handle pieces 74a are 
released from the fingers after the retainer 33 is 
attached to the coupling member 10, the lugs 73a return 
to the original state, elastically holding the cylindrical 
portion 1 4 of the coupling member 10. When the elastic 
force is given an appropriate value, the coupling mem- 
ber 10 can be effectively held. 

FIG. 2 shows the first and second coupling mem- 
bers 10, 12 as fastened together by manually tightening 
up the screws 23 for these members. In this state, the 
gasket clamping annular projections 38, 39 only are in 
bearing contact with the gasket 32. with a clearance 
remaining between each end face of the gasket 32 and 
the inner flat face 81 (82), opposed thereto, of the 



recessed portion 34 (35) of the coupling member 10 
(12), as well as between the reference faces 10a, 12a of 
abutting end faces of the two coupling members 10, 12. 
The clearance between each gasket end face and the 

5 inner flat face 81 (82) opposed thereto is 0.1 mm, and 
the clearance between the reference faces 10a, 12a is 
0.22 mm. Accordingly, when the screws are tightened 
with a spanner from the state shown in FIG. 2, the inner 
flat faces 81 , 82 first come into contact with the respec- 

70 tive end faces of the gasket 32, whereupon the gradient 
of the tightening torque alters to give a perceivable reac- 
tion to the hand. FIG. 7 shows this state. In this state, a 
clearance still remains between the reference faces 
10a, 12a of the two coupling members 10, 12 as seen in 

, 5 FIG. 7. The reference faces 10a ( 12a come into contact 
with each other when the screws 23 are further tight- 
ened up. The variation in the gradient of the tightening 
torque occurring at this time can be made greater than 
the variation in the gradient of the tightening torque pro- 

20 duced upon the inner flat faces 81, 82 of the gasket 
accommodating recessed portions 34, 35 coming into 
contact with the respective end faces of the gasket 32, 
by giving a greater area to the reference faces 10a, 12a 
than to the inner flat faces 81. 82. The reference faces 

25 1 0a, 1 2a of abutting end faces of the coupling members 
10, 12 then act as a stopper, preventing further tighten- 
ing. Further the increase of the stopper area results in 
enhanced flexural strength. Even in this state, there 
remains a clearance of 0.01 mm between the outer flat 

30 face 83 (84) of the gasket accommodating recessed 
portion 34 (35) of the coupling member 10 (12) and 
each gasket end face. The proper tightening range is 
from the position where the inner flat faces 81 , 82 come 
into contact with the respective faces of the gasket 32 to 

35 the position where the reference faces 10a, 12a come 
into contact with each other. 

With the fluid coupling 27 described, the retainer 33 
is capable of holding either one of the first and second 
coupling members 10, 12, so that in assembling the 

40 . fluid control devise shown in FIG. 1 , the components 3. 
6, 8, 10. 11, 12, 13 can be joined or connected to one 
another regardless of whether the abutting end face of 
each component is of the male type or female type. The 
retainer 33 is adapted to hold the retainer holding cylin- 

45 drical portion 14 of the first coupling member 10 with 
which the small portion 61 of the gasket 32 is in contact, 
whereby the gasket 32 can be accurately positioned in 
place relative to the gasket clamping projection 38 of 
the first coupling member. It is likely that the coupling 

so members 10, 12 will shift relative to each other in a 
direction perpendicular to the axis (misalignment of 
their axes) when the screws 23 are tightened, shifting 
the gasket clamping projection 39 of the second cou- 
pling member 12 relative to the gasket 32, whereas the 

55 large portion 62 of the gasket 32 is adapted for contact 
with the second coupling member 1 2, and the projecting 
39 is less likely to become released from the gasket end 
face 32 which has a larger area, even in the event of 
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such shifting, consequently preventing impairment of 
the seal due to shifting or displacement. The deforma- 
tion of the gasket 32 occurring when the fluid coupling 
27 is tightened up is absorbed by the deformation of the 
four gasket holding claws 72a, with the result that the 5 
coupling member holder 73 remains unaffected, effec- 
tively holding the retainer 33 to the coupling member 10 
without impairment. These effects are sustained also 
when the fluid coupling 27 as disassembled is assem- 
bled again to assure the coupling of the sealing func- w 
tion. The number of claws 72a, lugs 73a or handle 
pieces 74a in the foregoing embodiment is not limited to 
the number mentioned. 

The retainer 33 for use in fluid couplings is usable 
also for coupling members other than the members 10, 15 
12 described. FIG. 8 shows an example of application to 
a pipe coupling. In the following description, the terms 
left" and "right" refer respectively to the left-hand side 
and right-hand side of the drawing. 

The pipe coupling shown in FIG. 8 comprises a first 20 
tubular coupling member 101, second tubular coupling 
member 102, annular gasket 32 interposed between the 
right end face of the first member 101 and the left end 
face of the second member 102. and retainer 33 held to 
the first member 101 for holding the gasket 32. The sec- zs 
ond coupling member 102 is fastened to the first cou- 
pling member 101 by a nut 104 provided on the second 
member 102 and screwed on the first member 101 . 

In the above assembly, the gasket 32 and retainer 
33 are the same as those already described. The cou- 30 
pling members 101, 102 are formed on their abutting 
end faces with respective gasket clamping annular pro- 
jections 107, 108. The first coupling member 101 is fur- 
ther formed with a retainer accommodating annular 
recessed portion 109 positioned radially outwardly of 35 
the clamping projection 107. The inner periphery of the 
recessed portion 109 is defined by the outer peripheral 
surface of a retainer holding hollow cylindrical portion 
110. 

With the pipe coupling described, the gasket 32 is 40 
held by the retainer 33, which in turn is held to the first 
coupling member 101, and the large portion 62 of the 
gasket 32 is in bearing contact with the second coupling 
member 102, whereby the gasket 32 is reliably posi- 
tioned in place, preventing the seal from being impaired 45 
by displacement. The coupling member holding lugs 
73a are elastically deformable radially outward by hold- 
ing the handle pieces 74a with fingers and elastically 
deforming the pieces radially inward, whereby the 
retainer 33 can be attached to the coupling member 101 so 
and removable therefrom easily. 

Claims 

1. A retainer for use in fluid couplings which com- ss 
prises a ring serving as a skeleton, a gasket holder 
for holding an outer periphery of a gasket, a cou- 
pling member holder for holding an end portion of a 



coupling member, and a handle for making the 
retainer holdable with fingers easily. 

2. A retainer for use in fluid couplings according to 
claim 1 wherein the coupling member holder com- 
prises a plurality of elastically deformable lugs pro- 
vided on the ring so as to project therefrom in a 
direction axially of the ring for holding the coupling 
member, and the handle comprises a plurality of 
handle pieces each formed on the ring at an outer 
periphery of the portion thereof provided with the 
tug and projecting in on axial direction opposite to 
the lug, the lugs being elastically deformable radi- 
ally outwardly of the ring by elastically deforming 
the handle pieces radially inwardly of the ring. 

3. A retainer for use in fluid couplings according to 
claim 2 wherein the gasket holder comprises four 
gasket holding claws projecting radially inward from 
an inner periphery of the ring and equidistantly 
spaced apart along the ring, each of the claws hav- 
ing an axially bent end to provide a bent portion 
having an inner face for elastically pressing the 
outer periphery of the gasket. 
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